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Stomach cancer is one of the common cancers worldwide including developing 
countries and is identified as one of the most lethal among the diet related cancers.  In 
Nigeria, there is paucity of data and information about the prevalence of stomach 
cancer and without doubt this disease is on the increase. Youth engage in the 
consumption of western diets which have been identified in the literature as one factor 
that is closely associated with cancers. This shift to western diets by most youth may 
be due to lack of nutritional knowledge on the health consequences of their eating 
habits. In years to come, there may be an increase in the incidence of diet-related 
cancers and other chronic diseases if nutrition education is not put in place especially 
among the youth. Not many studies in Nigeria have focussed on nutrition education of 
the youth in relation to the prevention of chronic diseases; prominent among which is 
stomach cancer. This study is aimed at providing nutrition related education to 
university undergraduates in order to create awareness about nutrition with a view to 
preventing a rise in the incidence of stomach cancer and other chronic diseases.  A 
quasi-experimental design was used for this study.  Multi-stage sampling was used to 
select 436 male and female undergraduates between 16-25 years old from two 
universities in south-west Nigeria (one control and one experimental). The 
intervention consisted of lectures on nutritional factors of stomach cancer one hour 
weekly for 8 weeks and a placebo lecture on HIV/AIDS stigmatization for the control 
group. A validated self-structured questionnaire was used to collect the data for the 
pretest and posttest. Demographic characteristics were analyzed with percentages; 
variables were analyzed using t-test and ANCOVA set at 95% confidence interval. 
Nutrition education improved knowledge of nutrition in the participants (p<0.00). The 
experimental group displayed higher nutrition knowledge compared to control. Level 
of study affected participants’ nutrition knowledge; students of lower level study 
performed better (p<0.00). Gender also affected participants’ nutrition knowledge; 
females performed better than males (p<0.00).  More nutrition education should be 
encouraged in school settings to improve knowledge of nutrition in order to prevent a 
possible dietary risk of stomach cancer and other chronic diseases. 
 









Cancer remains an important factor in the global burden of disease [1]. The disease 
arises principally as a consequence of individuals’ exposure to carcinogenic agents 
from what they inhale, drink and eat, or are exposed to in their personal work 
environment [2]. Previous reports on the effect of diet on cancer have stated that the 
cancer rates may increase by 50% up to 15 million new cases by 2020 worldwide and 
the report has advised that prompt action on cancer prevention should be considered 
to reduce morbidity and mortality everywhere in the world [3].  It also observed that 
diet is one of the three factors (others being smoking and infections), if managed 
properly, that can prevent one third of cancers as well as cure a second third of 
cancers [3]. 
 
Stomach cancer is one of the common cancers of the alimentary (digestive) tract 
worldwide [4]. Coren [5]    also observed that cancers of the liver, stomach and 
oesophagus were more common in the developing world than the developed countries 
and that they are linked to the consumption of preserved foods with preservative 
chemicals having carcinogenic properties.  Such foods include smoked or salted.  He 
further noted that the most lethal cancers were prominently those of lung, stomach 
and liver, and these are vital organs for body performance.  Nutritional knowledge has 
been identified as an important factor for adequate nutrition which enhances host 
resistance to chronic diseases and many studies have pointed out the usefulness of 
knowledge of nutrition in the prevention of cancer, especially diet related cancers 
amongst which a major one is stomach cancer [6-9]. Therefore, Health education 
which embraces nutrition education is considered one of the ways of achieving health 
related awareness by providing information on disease prevention [10-11].   
 
 In Nigeria, a recent study reported that upper gastro-intestinal diseases including 
stomach cancer has become relatively higher than in the past [12]. The report 
specifically pointed out that one hundred and two (11.6%) patients out of eight 
hundred and eighty-two (882) patients who presented with upper gastro-intestinal 
diseases through upper gastro-intestinal endoscopy (UGIE) at Obafemi Awolowo 
Teaching Hospital, Ile-Ife had stomach cancer. However, there was no particular 
reason given for this relative increase.  Oluwasola and Ogunbiyi [13] had earlier 
pointed out the dearth of data about cancer of the stomach in Nigeria and 
recommended that control measures be introduced for its prevention despite the 
apparently low incidence rates recorded, probably to keep it in check. 
 
Stomach cancer has been strongly associated with high intake of salt, consumption of 
barbecued foods, red or over processed meat, mouldy food, low intake of fresh fruits, 
vegetables, fibre; high  intake of dense calorie foods ( doughnut, sausage, meat pie), 
excessive intake of alcohol, obesity as well as helicobacter pylori infection which can 
be contacted through contaminated water [14-15].  Almost all of these aforementioned 
dietary factors have been observed to be present in “junk” foods, which the 
undergraduates (young adults) are accustomed to. However, this may be changed by 
proper nutrition (health) related education [16-18]. The “junk” food consumed by 
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(ROS) (free radicals) which are cancer promoting;  these improper eating habits may 
predispose the consumers to diet related cancers with stomach cancer being  the most 
prominent among such cancers [19-21 - 27].  
 
It is perceived that these poor eating habits arise from lack of knowledge of the health 
consequences of their eating habits coupled with inadequate nutrition knowledge that 
can prevent and keep them away from stomach cancer and other chronic diseases. 
Therefore, if nutrition education is not put in place among the youth in Nigeria, there 
may be an upsurge of stomach cancer and other chronic diseases in the nearest future. 
Nutrition education, being an integral component of health education may provide 
adequate information that may be helpful to the individual in improving healthy 
nutrition knowledge and helping to make informed choices concerning food 
consumption. Many studies have not reported and emphasized on the use of nutrition 
education in bridging the gap in nutrition knowledge among the youth in Nigeria.  
This study, therefore, examined the effect of nutrition education on nutrition 
knowledge as a preventive measure against a possible rise in the incidence of stomach 
cancer among undergraduates in south-west Nigeria. 
 
MATERIALS AND METHODS 
 
Study design and Location 
The study was a quasi-experimental design of the pretest and posttest method 
conducted in Obafemi   Awolowo University, Ile-Ife and University of Ibadan, Ibadan 
in Osun and Oyo States, respectively in the south-west of Nigeria. The two 
universities are categorized as first generation universities. University of Ibadan is the 
first university in Nigeria and was founded in 1948; Obafemi Awolowo is also one of 
the oldest in Nigeria and was founded in 1962. Obafemi Awolowo University was 
selected as the experimental group and the University of Ibadan as the control group.  
 
Study Population and Sampling Procedure 
The study population comprised all undergraduates in Obafemi Awolowo University 
and University of Ibadan that are between 16 and 25 years of age. Four hundred and 
thirty-six participants, 259 (males and females) which is 1.5% of the entire population 
in the experimental group and 177 (males and females) which is 1.5% of the entire 
population in the control group were randomly selected for the study. Two 
universities were selected from the three first generation universities in south-west 
Nigeria using simple random sampling with replacement method. The two 
universities were further randomly placed in experimental and control groups. The 
faculties in each selected university were stratified into two, namely: arts and science. 
Using simple random sampling with replacement, 50% of faculties in each stratum 
were selected. Then, 25% of the departments in the selected faculties were selected 
using simple random technique. The participants in each of the selected department 
were again divided into three strata according to their levels of study namely: 100-200 
level, 300-400 level and 500-600 level.  
 
Using systematic sampling procedure, 5% of the participants were selected from each 
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years participated in the study. With this procedure, two hundred and fifty-nine (259) 
participants were selected from the experimental group and one hundred and seventy-
seven (177) participants were selected from the control group; this made a total of 
four hundred and thirty-six (436) participants from both universities. However, three 
hundred and ninety-eight (398) participants completed the study with 8.7% attrition 
rate which may be due to some students having tight lecture schedules.   
 
Data Collection 
The instruments for collecting data required for this study were in three steps. The 
first step of the   experimental design was the development of focus group discussion 
(FGD) guide. The guide was used for the discussion which collected baseline 
information that revealed areas of attention that had to be addressed during the course 
of intervention. The focus group discussion was in four sessions in each university as 
follows: males: 100-300 level; 400-600 level; females: 100-300 level; 400-600 level. 
Each session comprised 8-11 participants that were selected using congruent 
purposive random sampling technique. The principal investigator was the moderator 
of the FGD, assisted by a secretary and a timekeeper/observer. Each discussion 
session took place in the students’ halls of residence for a duration of between 45-60 
minutes. All the discussion sessions were tape-recorded and later transcribed. 
 
The second step of the experimental design was the development of validated 
structured questionnaire on the nutrition knowledge of the participants in relation to 
stomach cancer. The questionnaire was self-developed and the content of the 
questionnaire was guided by the study’s specific objective and review of literature on 
nutrition education and knowledge. The psychometric properties of the questionnaire 
were determined by carrying out item analysis of each question and Cronbach Alpha 
was used to determine the reliability coefficient and this yielded 0.79. The 
questionnaire was organised into two sections. 
 
Section A elicited information on the sociodemographic attributes of the participants 
(gender, age); this section consisted of four (4) items. 
 
 Section B elicited information on nutrition knowledge relating to stomach cancer. It 
consisted of nineteen (19) items.  Closed ended questions (dichotomous) with “Yes” 
or “No” options, multichotomous options. 
 
Multiple Choice Questions (MCQ) and open ended questions were used. These 
variables testing nutrition knowledge were given different scores ranging from 0-4 as 
necessary since the questions were dichotomous and multichotomous. A nutrition 
scoring scale was designed that was used to allot scores to the participants both before 
and after the nutrition education intervention; a maximum of sixty marks (60 marks) 
were allotted.   
 
Responses were graded as follows: 0-30=poor, 31-40=fair, 41-50=good, 51-60=very 
good.  The questionnaire was used for the pretest and posttest of the participants. 
Before teaching the experimental group, the questionnaire was administered and same 
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confirm the effect of the intervention. The control group also had the same 
questionnaire as that of the experimental group administered before and after giving 
them a placebo treatment on HIV/AIDS stigmatization.  Ten research assistants who 
were undergraduates were used for the study and on-the-spot collection of the 
questionnaires were ensured. The research was carried out between November, 2009 
and March 2010. 
 
The third step of the experimental design was the development of the intervention 
package guide and content which was used for the teaching of the experimental group 
on nutritional factors that may predispose to stomach cancer and how it would be 
prevented. The intervention package consisted of brief anatomy of the stomach, 
general causes of cancer and specific causes of stomach cancer, good eating habits 
(nutrition facts, meal skipping), fruit and vegetable consumption, diet and cancer, 
healthy feeding and unhealthy feeding. The intervention programme lasted eight (8) 
weeks.   
 
Data Analysis and Statistical Methods 
Data analysis was carried out using the Statistical Package for Social Sciences (SPSS) 
for Windows version 15.0. Frequency counts and percentages were used to describe 
the demographic characteristics of the participants. Analysis of covariance 
(ANCOVA) was used to determine the effect of nutrition education on the nutrition 
knowledge of the participants in the control and experimental groups and also to 
determine the effect of level of study on the nutrition knowledge.  Independent t-test 
was used to determine the effect of age and gender on the nutrition knowledge of the 
participants. The alpha level of acceptance of all the variables tested was fixed at 95% 
confidence limit.  
 
Ethical Consideration 
The research protocol was approved by the Ethics Committee of the Oyo State 
Ministry of Health Ibadan, Nigeria. A written consent was sought from the 




The demographic characteristics of the participants are shown in table 1. The total 
number of participants in the experimental group was 225 which represented 56.5% 
of the total participants, and the number of participants in the control group was 173 
which represented 43.5% of the total participants. Thus, the total number of 
participants in the study was 398. The distribution of the participants by the level of 
study shows that 189 participants (68 in the control group and 121 in the experimental 
group) representing 47.5% of the total participants were in the group of 100-200 level, 
178 participants (80 in the control group and 98 in the experimental group) 
representing 44.7% of the total participants were in the group of 300-400 level, while 
31 participants (25 in the control group and 6 in the experimental group) representing 
7.8% were in the group of 500-600 level. The gender distribution of the participants 
shows that the total number of male participants was 203 representing 51.0% of the 
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participants. The age distribution of the participants shows that 127 (56 in the control 
group and 71 in the experimental group) representing 31.9% of the participants were 
between 16 and 20 years of age, while 271 (117 in the control group 154 in the 
experimental group) representing 68.1% of the participants were between 21 and 25 
years of age.  
 
Tables 2.1 and 2.2 present the percentage grading of the nutrition knowledge in the 
participants. In the experimental group, 92.5% of the participants were rated poor and 
fair before the intervention, but after the intervention, 36.9% were rated poor and fair. 
In the control group 94.2% of the participants were rated poor and fair before the 
intervention and after the intervention, 94.2% were still rated poor and fair.  
 
The result of examining the effect of training on the knowledge of nutrition was 
shown on tables 3.1, 3.2 & 3.3. The result presented on table 3.1 shows that the 
experimental group had a mean gain of 13.81;    while the control group had a mean 
gain of 3.08. Table 3.2 shows that there is a significant difference in the knowledge of 
nutrition of the participants after nutrition education intervention (F(2.395) =88.472, 
P=0.000).  In the further analysis to know the direction of the difference, the Multiple 
Classification Analysis result in table 3.3 shows that the experimental group 
contributed the mean score of 39.22 while  the control group had a mean score of 
29.32, respectively (calculated from the grand mean and unadjusted variation). The 
coefficient of determination R2 = .184 implies that 18.4% of the knowledge gain was 
accounted for by the intervention. This further implies that the nutrition education 
given was effective.   
 
The effect of the level of study on the knowledge of nutrition is shown in tables 4.1& 
4.2; the result in table 4.1 shows that there was a significant difference in the level of 
study on knowledge of nutrition after the intervention (F(3,394)= 5.735, P=0.00). 
Further analysis on the contributions of the levels of study (table 4.2), shows that 100-
200 level contributed the mean score of 36.71; 300-400 level contributed  mean score 
of 33.79 and 500-600 level contributed the mean score of 30.48 (calculated from the 
grand mean and unadjusted variation). The coefficient of determination R2=.029. 
Therefore, 2.9% of the difference was accounted for by the intervention. This result 
also suggests the effectiveness of the nutrition education intervention. 
 
The effect of gender and age on nutrition knowledge was also determined. The result 
is presented in table 5. Before the intervention, gender significantly affected the 
nutrition knowledge of the participants (Crit-t = 1.96, Cal.t = 2.37, df = 396, P=0.02).   
Also, after the intervention, gender significantly affected the knowledge of the 
participants (Crit-t = 1.96, Cal.t = 3.86, df = 396, P=0.00).  The two age groups did 
not significantly affect the knowledge of nutrition of the participants both before and 
after the intervention. The result before the intervention was Crit-t = 1.96, Cal.t = .59, 
df = 396, P=0.56and the result after the intervention was Crit-t = 1.96, Cal.t = .66, df 












The role of nutrition education has been attributed to that of improving nutrition 
knowledge, dietary concept and behaviour in the community [21-22; 28-30]. This 
intervention programme, therefore, targeted the use of nutrition education to reduce 
poor nutrition knowledge which may predispose undergraduates to stomach cancer in 
south-west Nigeria.  In the initial scoring done, the experimental group performed 
much better than the control group after the nutrition education intervention.  The 
other analyses in this study show that there is a higher score in the mean value of the 
experimental group in the knowledge of nutrition compared to that of the control 
group after the intervention.  The mean difference after intervention further shows 
that the experimental group had a mean gain of 13.81, while the control group had a 
mean gain of 3.08. It may be inferred that the nutrition education intervention training 
programme may have accounted for the 18.4% of the nutrition knowledge gained as 
indicated in the multiple classification analysis result. 
 
It does appear that nutrition education improved the knowledge of the participants in 
the experimental group who had a lower mean score before the intervention compared 
to the control group. The experimental group is noticed to have performed remarkably 
better than the control group, going by the fact that the control group scored a higher 
mean than the experimental group before the intervention. It is also observable that 
before the nutrition education training intervention, there was no significant 
difference in knowledge of nutrition on stomach cancer but after the intervention, 
there was a significant difference in knowledge of nutrition on stomach cancer. Also, 
in the focus group discussion carried out before the intervention programme, the 
participants did not exhibit adequate knowledge of nutrition in relation to stomach 
cancer.  From their responses, the participants placed more importance on calorie and 
fat aspects of the diet rather than quality and protective nutrients of the food 
consumed.  Clearly this notion is detrimental to health and predisposes individuals to 
chronic disease amongst which is stomach cancer [18-19, 21-23].  Significantly put 
together, these results suggest that the nutrition education intervention has had a 
marked impact on the participants and that learning has taken place. 
 
This remarkable improvement in knowledge after the nutrition education intervention 
may be considered a pivotal factor that may help to improve behaviour and attitude. It 
is assumed from this result that most of the gap in knowledge of nutrition 
predisposing to stomach cancer has been corrected by the nutrition education given. 
This assertion is in line with the observation in previous studies where high levels of 
knowledge have been associated with healthy changes in beliefs and food 
consumption [18-24].  Knowledge, even when it does not fully change behaviour, 
creates awareness so that the individual is not ignorant and can make informed 
decisions. 
 
In examining the effect of the level of study on the participants, the level of study had 
a significant effect on their knowledge of nutrition. The multiple classification 
analysis shows that students in 100-200 level contributed the highest mean score, 
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of determination R2 is 0.029.   The finding in this result also implies that the junior 
students performed better than the senior students, in terms of improved knowledge.  
Again, this is a surprising result as one would have expected a better synthesis and 
application of knowledge given from the senior students because they are relatively 
more mature.  This outcome may be due to lack of interest on the part of the senior 
students, and it may also imply that the younger ones are easier to teach and more 
amenable to correction than the senior students. This result suggests that younger 
students are easier to change than older ones.  In previous reports [25-26] lower grade 
students had better eating habits than students in higher grades.  
 
 In examining the effect of gender on the nutrition knowledge before and after the 
intervention programme, gender was significant both in the pretest and posttest. 
Surprisingly, the male group contributed a higher mean score than the female group in 
the pretest.  This implies that the males in this study had a better understanding of 
how nutrition may predispose to stomach cancer than their female counterparts before 
the intervention programme.  After the intervention, gender was again significant; the 
females now contributed a better mean score than their male counterparts.  This also 
implies that the female group has now become more knowledgeable as a result of the 
nutrition education intervention. It can, therefore, be further inferred that nutrition 
education is a potent tool to bridge the gap in knowledge. This assertion has been 
previously reported [10-11, 19].   
 
 In examining the effect of the two age groups on the nutrition knowledge of the 
participants before and after the intervention, there was no significant difference. The 
finding in this study appears to be at variance with the reports from previous studies 
where younger adolescents had better healthy eating habits than older adolescents 
[25-26].  It may be assumed that the age limit of the participants in this study is 




Data from this study revealed that nutrition education intervention through training 
has a significant effect on nutrition knowledge that may be preventive against 
stomach cancer. Gender and educational level significantly affect nutrition knowledge 
where age does not affect nutrition knowledge. School environment provides a good 
setting for health promotion programmes including nutrition information. Nutrition 
education intervention is a reliable measure and should be encouraged to increase 
nutrition knowledge as it appears an inexpensive means of preventing stomach cancer, 
which is deadly and very expensive to treat when established. It will also prevent 
other diet related cancers and chronic diseases. 
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Table 1: Demographic characteristics of participants  
Characteristics Frequency Percentage Total 
Participants    
Experimental 225 56.5%  




      2. Control 
 










      2. Control 
 
128 







Age range in years 
16-20 years 
      1. Experimental 






















Level of study 
100-200 
1. Experimental 
2. 2. Control 
 
121 
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  Table 2.1: Control group’s percentage grading on knowledge of nutrition 
 PRETEST  POSTTEST  
Range of scores Frequency Percentage Frequency Percentage 
  0-30      111 64.2%     104    60.1% 
 31-40        52 30.0%       59    34.1% 
 41-50        10   5.6%       10      5.6% 
 51-60          0    0%         0        0% 
Total No of 
participants 
     173       173  
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Table 2.2:  Experimental group’s percentage grading on knowledge of nutrition       
 
 PRETEST  POSTTEST  
Range of 
scores 
Frequency Percentage Frequency Percentage 
  0-30      125 55.6%        5      2.2% 
 31-40        83 36.9%       78    34.7% 
 41-50        17   7.6%     126    56.0% 
 51-60          0    0%       16      7.1% 
Total No of 
participants 
     225       225  
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Table 3.1: Descriptive analysis of nutrition knowledge of the participants 
  Pretest   Posttest   
Group N Mean SD Mean SD Mean difference p-value 
Experimental 225 25.41 6.75 39.22 12.45 13.81 0.00 
Control 173 26.24 8.76 29.32 7.11 3.08 0.20 
 
 
Table 3.2:  Analysis of the knowledge of nutrition of the participants 
Source of variation Sum of Squares df Mean Square F P-value 
Covariates 
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Table 3.3: The direction of the knowledge of nutrition in the participants 









 Experiment Group 


















    0.184 
0.429 
Multiple Classification Analysis 
 
 
Table 4.1:  Effect of the level of study on the knowledge of nutrition 




F P- value 
Covariates (Pretest knowledge of 
nutrition) 








1562.928   
51433.336     
52996.264 
    1         
 
 
    2 
    3 
394 
397 
65.639             
 
 




0.503   
 
 
5.735   
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Table 4.2:  The direction of the level of study on knowledge of nutrition   
                                                   Grand Mean =    34.92    




     
Eta 





            300-400 






    1.79 
    -1.13 




      1.81 
     -1.12 
     -4.62 
 
.17 
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Table 5: Analysis of Knowledge of Nutrition by Gender and Age 
 Variables                 Pretest           Posttest 




Male 203 26.66 2.37 0.02 32.76 3.86 0.00* 
 Female 195 24.85   37.16   




Age ( years)        
 16-20 127 25.44 0.59 0.56 34.36 0.66 0.51 
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